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1. Experimental Procedures and Analytical Data
General Methods

IH NMR spectra were recorded at 500.20 MHz, while 3C NMR spectra were measured at 125.62 MHz
in CDCl; or in DMSO-d6 at ambient temperature, with a Bruker AV NEO Ascend 500 spectrometer
(Bruker Biospin, Karlsruhe, Germany) with Double Resonance Broad Band Probe (BBO). Chemical shifts
are given in & (ppm), relative to tetramethysilane (TMS) as internal standard. Elemental analyses were
performed with a Perkin—Elmer CHNS-2400 Ser |l Elemental Analyzer. The HRMS flow injection analysis
was performed with Thermo Scientific Q Exactive Plus hybrid quadrupole-Orbitrap (Thermo Fisher
Scientific, Waltham, MA, USA) mass spectrometer coupled to a Waters Acquity I-Class UPLC™ (Waters,
Manchester, UK). Optical rotations were measured with a Perkin—Elmer 341 polarimeter (Perkin—
Elmer, Shelton, CT, USA). Melting points were determined with a Hinotex-X4 micro melting point
apparatus (Hinotek, Ningbo, China) and are uncorrected.

Racemic Boc-protected amino acids [(+)-1, (+)-2, (%)-7, (1)-8, (%)-13, and (+)-14] were prepared
according to a literature procedure.! Racemic (*)-15 and (+)-16 and enantiomers (+)-15 and (-)-15 and
(£)-22, (£)-23, (+)-24, and (%)-25 were prepared according to the procedure described in our previous
work.2 16,16a-dihydrobenzol5,6][1,2,3]triazolo[5',1":3,4][1,4]-diazepino[7,1-b]-quinazolin-11(9H)-
one (20) and 6-(prop-2-yn-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinazoline-5,11-dione (21) were
prepared according to a literature procedure.34

The enantiomers of Boc-protected amino acids (+)-13 and (-)-13 were prepared following a previously
published work.? The ee values of (+)-13, (-)-13, (+)-15, and (-)-15 were determined by a literature
method.? The ee values for (+)-17a (84%) and (-)-17a (95%) were determined by HPLC using
Phenomenex-IA column (eluent: a mixture of n-hexane and IPA (60:40), flow rate: 0.5 mL-min-1,
detection by PDA detector, retention times (-)-17a: 9.98 min, (+)-17a: 28.77 min).

The crystals of (+)-5a, (+)-6a, and (+)-17c, were immersed in cryo-oil, mounted in a loop, and measured
at a temperature of 120 K. The X-ray diffraction data were collected on a Rigaku Oxford Diffraction
Supernova diffractometer using CuKa radiation. The CrysAlisPro software package was used for cell
refinements and data reductions. An analytical absorption correction (CrysAlisPro®) was applied to the
intensities before structure solutions. The structures were solved by intrinsic phasing (SHELXT®)
method. Structural refinements were carried out using SHELXL® software with SHELXLE” graphical user
interface. The NH hydrogen atoms were located from the difference Fourier map and refined
isotropically. All other hydrogen atoms were positioned geometrically and constrained to ride on their
parent atoms, with C-H = 0.95-1.00 A and U, = 1.2.Ugq(parent atom).

General procedure for the Boc-protected propargyl amide synthesis

A mixture of the appropriate Boc-protected amino acid [(1)-1, (£)-2, (£)-7, (1)-8, (£)-13, (1)-14, (+)-13
or (-)-13, 10 mmol], hydroxybenzotriazole (1.83 g, 12 mmol), N,N'-diisopropylcarbodiimide (DIC) (1.51
g, 12 mmol), and propargylamine (0.55 g, 0.7 mL, 10 mmol) was stirred in THF (50 mL) overnight atr.t.
After completion of the reaction (checked by thin layer chromatography), the solvent was evaporated.
Purification of the residue by column chromatography over silica gel with EtOAc gave the desired
products.
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tert-Butyl (cis-2-(prop-2-yn-1-ylcarbamoyl)cyclohexyl)carbamate (t)-3: White crystals (84% vyield),
m.p. 118-121 °C, (R¢=0.90, EtOAc) *H-NMR (500.20 MHz, CDCl;, 30 °C): 6 = 1.43 (s, 9H), 1.54-1.62 (m,
3H), 1.68-1.82 (m, 2H), 1.89-1.97 (m, 1H), 2.50 (t, 1H, J = 2.4 Hz), 2.61 (s, 1H), 3.81-3.90 (m, 1H), 3.95—
4.09 (m, 2H), 5.27 (d, 1H, J = 7.2 Hz), 6.09 (s, 1H); 3C NMR (125.62 MHz, CDCls, 30 °C): & = 22.7, 26.6,
25.1, 28.3, 29.0, 29.7, 29.9, 44.3, 45.2, 48.9, 71.4, 79.5, 155.7, 173.2 ppm; Cy5H,4N,03 (280.36): calcd.
C, 64.26; H, 8.63; N, 9.99; found C, 64.05; H, 8.32; N, 9.75. HRMS-ESI [M+H]*m/z calcd for C;5H,,N,05:
281.18597, found 281.18626.

e

NN
|E| NHBoc
(¥)-4

tert-Butyl (trans-2-(prop-2-yn-1-ylcarbamoyl)cyclohexyl)carbamate (t)-4: White crystals (84% yield),
m.p. 142-145 °C, (R¢= 0.90, EtOAc) 'H-NMR (500.20 MHz, CDCls, 30 °C): & = 1.18-1.27 (m, 1H), 1.30—
1.37 (m, 2H), 1.42 (s, 9H), 1.72-1.79 (m, 2H), 1.93-2.05 (m, 2H), 2.17 (t, 1H, J = 2.4 Hz), 2.31 (s, 1H),
3.44-3.53 (m, 1H), 3.93-4.07 (m, 2H), 4.73 (d, 1H, J = 8.1 Hz), 6.49 (s, 1H);13C NMR (125.62 MHz, CDCls,
30 °C): 6 = 23.3, 24.9, 25.1, 28.3, 29.1, 30.1, 33.2, 42.5, 51.3, 51.7, 71.2, 79.7, 155.8, 173.8 ppm;
CisH,4N,05 (280.36): calcd. C, 64.26; H, 8.63; N, 9.99; found C, 64.04; H, 8.41; N, 9.87. HRMS-ESI
[M+H]*m/z calcd for C;5H,4N,05: 281.18597, found 281.18597.

Y (0]

NN
H NHBoc
(*)-9

tert-Butyl (cis-6-(prop-2-yn-1-ylcarbamoyl)cyclohex-3-en-1-yl)carbamate (+)-9: White crystals (74%
yield), m.p. 160-163 °C, (R;= 0.90, EtOAc), *H-NMR (500.20 MHz, CDCl;, 30 °C): 6 = 1.44 (s, 1H), 2.09—
2.17 (m, 1H), 2.19 (t, 1H, J = 2.4 Hz ), 2.24-2.32 (m, 1H), 2.38-2.76 (m, 1H), 2.49-2.58 (m, 1H), 2.68—
2.74 (m, 1H), 3.97-4.08 (m, 2H), 4.17 (s, 1H), 5.20 (s, 1H), 5.64-5.70 (m, 1H), 5.70-5.77 (m, 1H), 6.69
(s, 1H), 3C NMR (125.62 MHz, CDCls, 30 °C): 6 = 25.5, 28.3, 29.1, 31.4, 43.2, 45.7, 71.3, 79.5, 79.8,
125.1, 125.3, 156.1, 172.6 ppm, C15H,N,05 (278.35): calcd. C, 64.73; H, 7.97; N, 10.06; found C, 64.79;
H, 8.02; N, 10.10. HRMS-ESI [M+H]*m/z calcd for Cy5H,,N,05: 279,17032, found 279,17086.
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tert-Butyl (trans-6-(prop-2-yn-1-ylcarbamoyl)cyclohex-3-en-1-yl)carbamate (1)-10: White crystals
(72% yield), m.p. 128-130 °C, (R;= 0.90, EtOAc), *H-NMR (500 MHz, CDCl;, 30 °C): 6 = 1.43 (s, 1H), 1.71
(s, 1H), 2.18 (t, 1H, J = 2.6 Hz), 2.29-2.44 (m, 3H), 2.77 (s, 1H), 3.68-3.77 (m, 1H), 3.95-4.08 (m, 2H),
4.83 (d, 1H, J = 7.3 Hz ), 5.57-5.63 (m, 1H), 5.63-5.69 (m, 1H), 6.38 (s, 1H), 3C NMR (125.62 MHz,
CDCl;, 30 °C): 6 = 28.3, 28.8, 29.2, 31.5, 46.6, 48.5, 71.4, 79.5, 79.7, 124.5, 125.3, 155.8, 173.5 ppm,
CisH,N,05 (278.35): caled. C, 64.73; H, 7.97; N, 10.06; found C, 64.76; H, 7.98; N, 10.08. HRMS-ESI
[M+H]*m/z calcd for Cy5H,,N,05: 279,17032, found 279,17086.

General procedure for domino-ring closure reaction

The mixture of the appropriate Boc-protected amides [(%)-3, ()-4, (%)-9, (£)-10, (£)-15, (¥)-16, (+)-15
or (-)-15, 0.60 mmol] was deprotected by a 10% aqueous HCI solution (10 mL) at r.t. for 6 h. The
aqueous layer was neutralized with 10% aqueous NaOH solution and extracted with CH,Cl, (3 x 30
mL). The combined organic phase was dried (Na,SO,4) and the solvent was evaporated. The resulting
amides were used in the next step without purification. The appropriate azide derivative (1.2 eq, 0.72
mmol) was added to the free amide in a round-bottom flask equipped with a stir bar and dissolved in
EtOH (5 mL, 0.12 M). lodine (l,; 15 mg, 0.06 mmol or catalytic amount of p-TSA) was added in one
portion and the resulting solution was stirred at reflux for 2h. Afterwards, the solvent was evaporated
and the crude product was crystalized in Et,0 and recrystallized in iPr,O0—EtOH (5:1, 6 mL).

O

H /\(\
N
1
(] e
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N

HHH
(¥)-5a

(r-11a,c-15a,c-16a)-11a,12,13,14,15,15a,16,16a-
Octahydrobenzo(5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (+)-5a:
Light brown crystals (76% yield), m.p. 170-172 °C, (R¢= 0.45, EtOAc), *H-NMR (500.20 MHz, DMSO, 30
°C): 6 = 1.20-1.32 (m, 2H), 1.37-1.45 (m, 1H), 1.45-1.54 (m, 1H), 1.65-1.75 (m, 4H), 1.77-1.88 (m,
1H), 2.20-2.27 (m, 1H), 3.19 (s, 1H), 3.26 (s, 1H), 3.36 (d, 1H, J= 15.4 Hz ), 4.99 (d, 1H, J = 5.4 Hz ), 5.51
(d, 1H, J = 15.4 Hz ), 7.65-7.72 (m, 1H), 7.81-7.86 (m, 1H), 8.00 (s, 1H), 8.11-8.16 (m, 1H), 3C NMR
(125.62 MHz, CDCl3, 30 °C): & = 20.3, 25.5, 25.8, 34.3, 43.0, 49.9, 69.5, 123.1, 128.6, 129.9, 130.6,
131.5,133.1, 133.2, 134.8, 171.2 ppm, Cy7H19Ns0 (309.37): calcd. C, 66.00; H, 6.19; N, 22.64; found C,
66.29; H, 6.16; N, 22.44. HRMS-ESI [M+H]*m/z calcd for C;7H19NsO: 310,16624, found 310,16645.
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cl
(£)-5b

(r-11a,c-15a,c-16a)-2-Chloro-11a,12,13,14,15,15a,16,16a-
octahydrobenzo[5,6][1,2,3]triazolo[5',1":3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (x)-5b:
Light brown crystals (73% yield), m.p. 178-183 °C, (R;= 0.45, EtOAc), *H-NMR (500.20 MHz, CDCl;, 30
°C): 6 = 1.30-1.42 (m, 1H), 1.59 (s, 1H), 1.65-1.72 (m, 1H), 1.72-1.80 (m, 2H), 1.84-1.92 (m, 2H), 1.92—
2.00 (m, 1H), 2.38-2.44 (m, 1H), 3.32 (s, 1H), 3.65 (d, 1H, /= 15.1 Hz), 5.10 (s, 1H), 5.69 (d, 1H, J=15.1
Hz ), 7.57-7.62 (m, 1H), 7.77 (s, 1H), 7.84 (d, 1H, J = 8.5 Hz ), 8.00(d, 1H, J = 2.2 Hz ), 3C NMR (125.62
MHz, CDCl;, 30 °C): 6 = 20.2, 25.3, 25.9, 30.7, 34.4, 43.2, 50.3, 68.9, 124.5, 127.5, 130.6, 132.2, 132.3,
132.9, 133.4, 135.8, 171.5 ppm, C;7H:5CINsO (343.83): calcd. C, 59.39; H, 5.28; Cl, 10.31; N, 20.37;
found C, 59.43; H, 5.29; Cl, 10.33; N, 20.39. HRMS-ESI [M+H]*m/z calcd for C;,H,sCINsO: 344.12726,
found 344.12796.

Br
(¥)-5¢

(r-11a,c-15a,c-16a)-2-Bromo-11a,12,13,14,15,15a,16,16a-
octahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (x)-5¢c:
Light brown crystals (72% yield), m.p. 247-252 °C, (R¢= 0.45, EtOAc), *H-NMR (500.20 MHz, CDCls, 30
°C): 6 = 1.30-1.42 (m, 1H), 1.53 (s, 2H), 1.56-1.62 (m, 1H), 1.65-1.81 (m, 4H), 1.82—1.92 (m, 2H), 1.95
(s, 1H), 2.41 (d, 1H,J=12.1 Hz ), 3.32 (s, 1H), 3.65 (d, 1H, J = 15.3 Hz ), 5.10 (s, 1H), 5.69 (d, 1H, J = 15.3
Hz), 7.77 (s, 3H), 8.14 (s, 1H),3C NMR (125.62 MHz, CDCl;, 30 °C): 6 = 20.3, 25.3, 25.9, 30.7, 34.4, 40.4,
43.2, 68.9, 123.7, 124.7, 130.5, 132.2, 132.4, 133.0, 133.6, 133.9, 171.5 ppm, C;;H.3sBrN;O (388.27):
calcd. C, 52.59; H, 4.67; N, 18.04; found C, 52.58; H, 4.74; N, 18.12. HRMS-ESI [M+H]*m/z calcd for
Cy7H15BrNsO: 388,07675, found 388,07745.
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(+)-6a

(r-11a,t-15a,t-16a)-11a,12,13,14,15,15a,16,16a-
Octahydrobenzo(5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (+)-6a:
Light brown crystals (74% yield), m.p. 178-183 °C, (R; = 0.45, EtOAc), *H-NMR (500.20 MHz, CDCls,
30°C): 6 = 1.13-1.23 (m, 1H), 1.28-1.43 (m, 3H), 1.80-1.96 (m, 4H), 2.01-2.08 (m, 1H), 2.37-2.43 (m,
1H), 2.69-2.76 (m, 1H), 3.65 (d, 1H,,/=15.3 Hz), 5.17 (d, 1H,J=5.5Hz), 5.75(d, 1H, /= 15.3 Hz ), 7.57—
7.65 (m, 2H), 7.79 (s, 1H), 7.88-7.93 (m, 2H), 3C NMR (125.62 MHz, CDCls, 30 °C): § = 24.5, 25.5, 25.7,
32.9, 34.1, 47.6, 56.7, 69.4, 123.3, 126.9, 129.6, 130.2, 130.4, 132.3, 132.8, 134.8, 170.0 ppm,
Cy7H19N50 (309.37): caled. C, 66.00; H, 6.19; N, 22.64; found C, 65.92; H, 6.21; N, 22.71. HRMS-ESI
[M+H]*m/z calcd for C;,H1NsO: 310,16624, found 310,16679.

(r-11a,t-15a,t-16a)-2-Chloro-11a,12,13,14,15,15a,16,16a-

octahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (x)-6b:
Light brown crystals (73% yield), m.p. 198-202 °C, *H-NMR (500.20 MHz, CDCl,, 30 °C): & = 1.13-1.23
(m, 1H), 1.24-1.35 (m, 3H), 1.80-1.98 (m, 4H), 2.01-2.10 (m, 1H), 2.35-2.42 (m, 1H), 2.68-2.77 (m,
1H), 3.68 (d, 1H,, J = 15.2 Hz ), 5.68 (s, 1H,), 5.70 (d, 1H, J = 15.2 Hz ), 7.57-7.61 (m, 1H), 7.77(s, 1H)
7.85 (d, 1H, J = 8.4 Hz), 7.96 (d, 1H, J = 2.1 Hz), 3C NMR (125.62 MHz, CDCls, 30 °C): & = 23.4, 24.4,
25.4, 25.6, 32.8, 34.5, 42.1, 47.5. 56.5, 69.1, 124.5, 127.6, 130.6, 132.1, 132.3, 133.0, 133.3, 135.7,
156.9, 169.9 ppm, C;7H15CINsO (343.83): calcd. C, 59.39; H, 5.28; Cl, 10.31; N, 20.37; found C, 59.33;
H, 5.33; Cl, 10.37; N, 20.35. HRMS-ESI [M+H]*m/z calcd for C;;H,5CIN5sO: 344,12726, found 344,12737.

(r-11a,t-15a,t-16a)-2-Bromo-11a,12,13,14,15,15a,16,16a-
octahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9 H)-one (%)-6c¢:
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Light brown crystals (69% yield), m.p. 212-218 °C, 'H-NMR (500 MHz, CDCl;, 30 °C): 6 = 1.25 (t, 1H),
1.31(t, 2H), 1.36-1.46 (m, 1H), 1.80-1.93 (m, 3H), 2.02-2.09 (m, 2H), 2.38 (d, 1H, J = 13.4 Hz), 2.68-
2.70 (m, 1H), 3.66 (d, 1H, /= 15.1 Hz ), 5.14 (s, 1H), 5.70 (d, 1H, J = 15.1 Hz ), 7.72-7.80 (m, 3H), 8.12
(s, 1H),3C NMR (125.62 MHz, CDCl;, 30 °C): 6 = 20.4, 24.4, 24.8, 25.4, 25.6 32.8, 34.5, 42.1, 47 .4, 56.5,
69.0,123.6, 124.7, 130.6, 132.3, 133.0, 133.5, 133.8, 169.9 ppm, C;,H:5BrNsO (388.27): calcd. C, 52.59;
H, 4.67; N, 18.04; found C, 52.54; H, 4.75; N, 18.07. HRMS-ESI [M+H]*m/z calcd for C;;H;5BrNsO:
388,07626, found 388,07697.

N
HHH
(#)-11a

(r-11a,c-15a,c-16a)-11a,12,15,15a,16,16a-
Hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (%)-11a:
Light brown crystals (77% yield), m.p. 198-203 °C, *H-NMR (500 MHz, CDCl;, 30 °C): 6 = 1.94-2.09 (m,
2H), 2.29-2.38 (m, 1H), 2.45-2.55 (m, 2H), 2.59-2.65 (m, 1H), 3.45 (s, 1H), 3.71 (d, 1H, J = 15.2 Hz ),
5.19 (s, 1H), 5.65-5.80 (m, 3H), 7.56—7.65 (m, 2H), 7.79 (s, 1H), 7.86-7.92 (m, 2H), 3C NMR (125.62
MHz, CDCl;, 30 °C): 6 = 24.8, 30.2, 34.2, 39.1, 48.5, 69.5, 123.3, 123.4, 124.3, 126.8, 129.7, 130.0,
130.5, 132.2, 132.8, 134.8, 171.4 ppm, C1;H1;NsO (307.36): calcd. C, 66.43; H, 5.58; N, 22.79; found C,
66.35; H, 5.62; N, 22.76. HRMS-ESI [M+H]*m/z calcd for C,;H;;N5O: 308,15059, found 308,15069.

N—N

H N
16

cl
(#)-11b

(r-11a,c-15a,c-16a)-2-Chloro-11a,12,15,15a,16,16a-
hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one  (1)-11b:
Light brown crystals (71% yield), m.p. 214-217 °C, (R¢= 0.50, EtOAc), *H-NMR (500.20 MHz, CDCls, 30
°C): 6 =1.60 (s, 1H), 1.89 (s, 1H, ), 1.99-2.09 (m, 1H), 2.27-2.39 (m, 1H), 2.43-2.56 (m, 3H), 2.58-2.65
(m, 1H), 3.44 (s, 1H), 3.72 (d, 1H, J = 14.4 Hz), 5.17 (s, 1H), 5.66 (d, 1H, J = 14.4 Hz ), 5.68-5.82 (m, 2H),
7.58-7.62 (m, 1H), 7.78 (s, 1H), 7.85 (d, 1H, J = 8.6 Hz), 7.89 (d, 1H, J = 2.3 Hz ), 3C NMR (125.62 MHz,
CDCl;, 30°C): 6 =24.8,28.2,30.1,34.3, 35.9, 39.2, 48.5, 69.3, 123.1, 123.5, 124.3, 124.6, 127.4, 130.7,
131.7,131.8, 132.9, 133.4, 135.8, 171.3 ppm, C;7H:cCINsO (341.79): calcd. C, 59.74; H, 4.72; Cl, 10.37;
N, 20.49; found C, 59.77; H, 4.71; Cl, 10.34; N, 20.54. HRMS-ESI [M+H]*m/z calcd for C;;H;¢CIN;O:
342,11161, found 342,11145.
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Br
(¥)-11c

(r-11a,c-15a,c-16a)-2-Bromo-11a,12,15,15a,16,16a-
hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one  (t)-11c:
Light brown crystals (71% yield), m.p. 246-248 °C, (R;= 0.50, EtOAc), *H-NMR (500.20 MHz, CDCl;, 30
°C): & = 1.59 (s, 1H), 1.89 (s, 1H), 1.98-2.09 (m, 1H), 2.27-2.38 (m, 1H), 2.43-2.56 (m, 2H), 2.58-2.65
(m, 1H), 3.44 (s, 1H), 3.73 (d, 1H, J=15.4 Hz), 5.17 (s, 1H), 5.66 (d, 1H, J = 15.4 Hz), 5.68-5.82 (m, 2H),
7.73-7.80 (m, 3H), 8.04 (d, 1H, J = 1.9 Hz ),*3C NMR (125.62 MHz, CDCl;, 30 °C): & = 24.8, 30.1, 34.3,
39.2, 48.6, 69.3, 123.1, 123.7, 124.3, 124.6, 124.8, 130.0, 132.2, 132.9, 133.7, 133.8, 171.2 ppm,
C17H16BrNsO (386.25): calcd. C, 52.86; H, 4.18; N, 18.13; found C, 52.81; H, 4.15; N, 18.05. HRMS-ESI
[M+H]*m/z calcd for C,;7H16BrNsO: 386,06110, found 386,06188.

(¥)-12a

(r-11a,t-15a,t-16a)-11a,12,15,15a,16,16a-
Hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one  (t)-12a:
Light brown crystals (75% yield), m.p. 195-199 °C, *H-NMR (500.20 MHz, CDCl;, 30 °C): § = 2.00-2.20
(m, 3H), 2.35-2.43 (m, 2H), 3.02-3.10 (m, 1H), 3.68 (d, 1H, J = 15.3 Hz), 5.20 (d, 1H, J = 6.4 Hz), 5.62—
5.81 (m, 3H), 7.56-7.67 (m, 2H), 7.80 (s, 1H), 7.88-7.94 (m, 2H), 3C NMR (125.62 MHz, CDCls;, 30 °C):
6 =26.5, 32,5, 34.2, 43.4, 53.1, 69.3, 123.4, 124.0, 126.7, 126.9, 129.7, 129.8, 130.5, 132.2, 132.8,
134.8, 169.8 ppm, C;7H;7N50 (307.36): caled. C, 66.43; H, 5.58; N, 22.79; found C, 66.48; H, 5.56; N,
22.82. HRMS-ESI [M+H]*m/z calcd for C,7H1;NsO: 308,15059, found 308,15078.

(r-11a,t-15a,t-16a)-2-Chloro-11a,12,15,15a,16,16a-

hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one  (1)-12b:
Light brown crystals (68% yield), m.p. 201-205 °C, *H-NMR (500.20 MHz, CDCl;, 30 °C): 6 = 1.97-2.13
(m, 2H), 2.13-2.23 (m, 1H), 2.67-2.75 (m, 1H), 3.02-3.10 (m, 1H), 3.70 (d, 1H, J = 15.2 Hz), 5.19 (s, 1H),
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5.62-5.79 (m, 3H), 7.58-7.62 (m, 1H), 7.79 (s, 1H), 7.85 (d, 1H, J = 8.5 Hz), 7.94 (d, 1H, J = 2.2 Hz), 3C
NMR (125.62 MHz, CDCls, 30 °C): 6 = 23.4, 26.4, 32.4, 34.3, 42.2, 43.3, 53.0, 69.0, 123.9, 124.6, 126.7,
126.6, 127.6, 129.8, 130.6, 131.7, 132.3, 132.9, 133.3, 135.8, 169.7 ppm, C17H:6CINsO (341.79): calcd.
C, 59.74; H, 4.72; Cl, 10.37; N, 20.49; found C, 59.76; H, 4.78; Cl, 10.33; N, 20.46. HRMS-ESI
[M+H]*m/z calcd for C17H:6CINSO: 342,11161, found 342,11193.

Br
(¥)-12c

(r-11a,t-15a,t-16a)-2-Bromo-11a,12,15,15a,16,16a-
hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one  (t)-12c:
Light brown crystals (66% yield), m.p. 218-223 °C, 'H-NMR (500.20 MHz, CDCls, 30 °C): & = 2.01-2.24
(m, 4H), 2.66-2.74 (m, 1H), 3.02-3.10 (m, 1H), 3.69 (d, 1H, J=15.3 Hz), 5.18 (s, 1H), 5.63-5.79 (m, 3H),
7.74-7.80 (m, 3H), 8.10 (s, 1H), 3C NMR (125.62 MHz, CDCl;, 30 °C): 6 = 23.5, 26.4, 32.3, 34.3, 42.1,
43.2, 52.9, 68.9, 123.7, 124.0, 124.8, 126.6, 130.6, 131.8, 132.2, 133.0, 133.6, 133.7, 169.8 ppm,
C17H16BrNsO (386.25): calcd. C, 52.86; H, 4.18; N, 18.13; found C, 52.78; H, 4.16; N, 18.16. HRMS-ESI
[M+H]*m/z calcd for C,7H16BrNsO: 386,06110, found 386,06190.

@]
12 H
5 H N H

(*)-17a

(r-11a,t-12,t-15,c-15a,c-16a)-11a,12,15,15a,16,16a-Hexahydro-12,15-
methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (+)-17a:
Light brown crystals (70% yield), m.p. 213-216 °C, (R¢= 0.40, EtOAc), *H-NMR (500.20 MHz, CDCl;, 30
°C): 6=1.25(t,2H,J=7.1Hz),1.48(d, 1H,/=9.1 Hz), 1.60 (s, 1H), 1.63 (d, 1H,J=9.1 Hz ), 2.63-2.68
(m, 1H), 3.19 (s, 1H), 3.48 (s, 1H), 3.89-3.95 (m, 1H), 5.26 (s, 1H), 6.17 (s, 1H), 6.45 (s, 1H), 7.53-7.64
(m, 2H), 7.72 (d, 1H, J = 7.9 Hz), 7.74 (s, 1H), 7.83 (d, 1H, J = 7.9 Hz), 3C NMR (125.62 MHz, CDCl;, 30
°C): 6 =33.3,44.4,46.4,46.6,47.6,58.3, 124.2,128.7,129.5, 130.5, 131.4, 132.0, 133.1, 133.2, 134.5,
140.4, 171.0 ppm, CigH17NsO (319.37): caled. C, 67.70; H, 5.37; N, 21.93; found C, 67.67; H, 5.41; N,
21.96. HRMS-ESI [M+H]*m/z calcd for C15H;,NsO: 320,15059, found 320,15132.
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cl
(*)-17b

(r-11a,t-12,t-15,c-15a,c-16a)-2-Chloro-11a,12,15,15a,16,16a-hexahydro-12,15-
methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (£)-17b:
Light brown crystals (69% yield), m.p. 250-253 °C, (R¢= 0.40, EtOAc), H-NMR (500.20 MHz, CDCl;, 30
°C): 6 =1.48 (d, 1H, J = 9.0 Hz), 1.65 (d, 1H, J = 9.0 Hz), 2.63-2.68 (m, 1H), 3.21 (s, 1H), 3.48 (s, 1H),
3.91 (s, 2H), 5.22 (s, 1H), 5.59 (s, 1H), 6.22 (s, 1H), 6.47 (s, 1H), 7.56-7.60 (m, 1H), 7.72—7.80 (m, 3H),
13C NMR (125.62 MHz, CDCl;, 30 °C): 6 = 33.1, 44.5, 46.4, 46.6, 47.6, 58.3, 125.4, 128.9, 130.3, 130.6,
131.6, 132.9, 133.1, 133.1, 135.6, 140.5, 170.9 ppm, C;5H;6CIN;O (353.81): calcd. C, 61.10; H, 4.56; Cl,
10.02; N, 19.79; found C, 61.07; H, 4.55; Cl, 10.10; N, 19.81. HRMS-ESI [M+H]*m/z calcd for
C1sH16CINsO: 354,11161, found 354,11197.

H i )

(*)-17¢c

(r-11a,t-12,t-15,c-15a,c-16a)-2-Bromo-11a,12,15,15a,16,16a-hexahydro-12,15-
methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (£)-17c:
Light brown crystals (62% yield), m.p. 258-261 °C, (R¢= 0.40, EtOAc), *H-NMR (500.20 MHz, CDCl;, 30
°C): 6 =1.45(d, 1H, /= 9.1 Hz ), 1.65 (d, 1H, J = 9.1 Hz ), 2.63-2.68 (m, 1H), 3.21 (s, 1H), 3.48 (s, 1H),
3.90 (s, 2H), 5.22 (s, 1H), 5.58 (s, 1H), 6.22 (s, 1H), 6.46 (s, 1H), 7.68—7.76 (m, 3H), 7.90 (s, 1H), 3C NMR
(125 MHz, CDCl;, 30 °C): 6 = 29.6, 33.8, 41.2, 44.3, 44.3, 45.7, 47.9, 57.0, 123.4, 125.7, 130.7, 131.7,
131.8,133.2, 133.8, 135.2, 138.6, 170.9 ppm, C;5H;¢BrNsO (398.26): calcd. C, 54.28; H, 4.05; N, 17.59;
found C, 54.31; H, 3.98; N, 17.58. HRMS-ESI [M+H]*m/z calcd for C;gH;BrNsO: 398,0611, found
398,06063.

(+)-18a

(r-11a,c-12,¢-15,c-15a,c-16a)-11a,12,15,15a,16,16a-Hexahydro-12,15
methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]-quinazolin-11(9H)-one  (t)-18a:
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Light brown crystals (68% yield), m.p. 217-220 °C, (R¢= 0.40, EtOAc), *H-NMR (500.20 MHz, CDCl;, 30
°C): §=1.20 (t, 2H, J= 6.9 Hz ), 1.50 (s, 2H), 2.13 (d, 1H, J = 7.7 Hz), 2.86 (s, 1H), 3.24 (d, 1H, J = 7.7 Hz
), 3.45-3.51 (m, 2H), 4.00 (s, 1H), 5.29 (s, 1H), 6.12 (s, 1H), 6.30 (m, 1H), 7.58 (t, 1H, J=7.0 Hz ), 7.64
(t, 1H,J=7.0Hz), 7.77 (s, 2H, ), 7.89 (d, 1H, J = 7.9 Hz), 3C NMR (125.62 MHz, CDCls, 30 °C): & = 23.5,
34.0,42.2, 44.2, 44.3, 45.6, 47.6, 124.4, 128.9, 129.6, 130.7, 131.6, 134.7, 135.3, 138.6, 171.1 ppm,
CigH17N50 (319.37): caled. C, 67.70; H, 5.37; N, 21.93; found C, 67.66; H, 5.35; N, 21.96. HRMS-ESI
[M+H]*m/z calcd for C;4H,;NsO: 320,15059, found 320,15121.

(r-11a,c-12,¢-15,c-15a,c-16a)-2-Chloro-11a,12,15,15a,16,16a-hexa-hydro-12,15-
methanobenzo[5,6][1,2,3]triazolo-[5',1':3,4][1,4]-diazepino[7,1-b]quinazolin-11(9H)-one (1)-18b :
Light brown crystals (69% yield), m.p. 252—-246 °C, *H-NMR (500.20 MHz, CDCls, 30 °C): 6 = 1.10-1.68
(m, 2H), 2.13 (d, 1H, J= 6.2 Hz), 2.90 (s, 1H), 3.23 (d, 1H, J = 6.2 Hz), 3.50 (s, 1H), 5.23 (s, 1H), 6.11-6.14
(m, 1H), 6.28-6.31 (m, 1H), 7.60 (d, 1H,J=7.9Hz), 7.75 (s, 1H), 7.79 (s, 1H), 7.83 (d, 1H, J = 8.3 Hz) 13C
NMR (125.62 MHz, CDCl3, 30°C): 6 =33.9,44.3,44.3,45.7,48.0,57.0,125.6, 129.0, 130.6, 130.8, 131.7,
133.3, 135.3, 135,6, 138.7, 170.9 ppm, CygH1cCINsO (353.81): calcd. C, 61.10; H, 4.56; Cl, 10.02; N,
19.79; found C, 61.06; H, 4.60; Cl, 10.04; N, 19.81. HRMS-ESI [M+H]*m/z calcd for C;gH;6CIN5O:
354,11161, found 354,11197.

Br
(¥)-18c

(r-11a,c-12,¢-15,c-15a,c-16a)-2-Bromo-11a,12,15,15a,16,16a-hexahydro-12,15-

methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]-diazepino[7,1-b]quinazolin-11(9H)-one (+)-18c:
Light brown crystals (64% yield), m.p. 260-264 °C, *H-NMR (500.20 MHz, CDCl;, 30 °C): § = 1.52 (s, 2H),
2.12 (d, 1H, ) = 7.6 Hz), 2.89 (s, 1H), 3.23 (d, 1H, J = 7.6 Hz), 3.49 (s, 1H), 5.23 (s, 1H), 6.11-6.14 (m,
1H), 6.28-6.31 (m, 1H), 7.73-7.78 (m, 3H), 7.94 (s, 1H) 33C NMR (125.62 MHz, CDCI3, 30 °C): 6 = 29.6,
33.8,41.2, 44.3, 44.3, 45.7, 47.9, 57.0, 123.4, 125.7, 130.7, 131.7, 131.8, 133.2, 133.7, 133.8, 135.2,
138.6, 170.9 ppm, C15H16BrNsO (398.26): calcd. C, 54.28; H, 4.05; N, 17.59; found C, 54.26; H, 4.03; N,
17.61. HRMS-ESI [M+H]*m/z calcd for C;gH,6BrNsO: 398,06110, found 398,06051.
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9H-Benzo([f]pyrimido[1,2-d][1,2,3]triazolo[1,5-a][1,4]diazepin-11-one 19: Light brown crystals (66%
yield), m.p. 287-291 °C, (R¢= 0.50, EtOAc), *H-NMR (500.20 MHz, CDCl;, 30 °C): §=4.20(d, 1H, /=15.0
Hz ), 6.50 (d, 1H,J=6.5Hz), 6.60 (d, 1H,J=15.0 Hz ), 7.67 (t, 1H, J=8.0 Hz ), 7.82 (d, 1H, J = 8.0 Hz),
7.89 (s, 1H), 7.99 (d, 1H, J = 6.5 Hz) 8.11 (d, 1H, J = 8.0 Hz ), 8.22 (d, 1H, J = 8.0 Hz ), 3C NMR (125.62
MHz, CDCl;,30°C): 6 =33.5,113.7,123.3,125.7,129.3,132.1, 132.6, 133.4, 133.6, 133.8, 152.9, 157.0,
160.0 ppm, Cy3HgNsO (251.25): calced. C, 62.15; H, 3.61; N, 27.87; found C, 62.07; H, 3.41; N, 27.93.
HRMS-ESI [M+H]*m/z calcd for C;3HgNsO: 252,08799, found 252,08838.

Representative Data for the enantiomerically pure compounds (+)-17a and (-)-17a

1H and 3C NMR data of the enantiomeric compounds were identical with those of the racemic

compounds
Y 0]
R
v N
N—N
R
S HHH
(+)-17a

(11as,12R,15S5,15aR,16aR)-11a,12,15,15a,16,16a-hexahydro-12,15-

methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (+)-17a:
25
Light brown crystals (70% yield), m.p. 213-216 °C, (R¢= 0.40),[a] P = +61 (c = 0.5, EtOH)

(-)-17a

(11aR,125,15R,15a8,16aS)-11a,12,15,15a,16,16a-hexahydro-12,15-

methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (-)-17a:
25
Light brown crystals (70% yield), m.p. 213-216 °C, (R¢= 0.40),[a] D =—63 (c = 0.5, EtOH)
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Determination of antiproliferative activities

The effects of the tested compounds on cell growth were determined using a standard MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay on a selection of human gynaecological
cancer cell lines of epidemiological significance: MCF-7 (ER+, PR+, and HER2- breast cancer), MDA-MB-
231 (ER-, PR- and HER2- breast cancer), HeLa (human papilloma virus [HPV] 18 positive cervical
cancer), SiHa (HPV 16 positive cervical cancer) and A2780 (ER- ovarian cancer)®. The cell lines — apart
from SiHa — were obtained from ECACC (European Collection of Cell Cultures, Salinsbury, UK). SiHa
was obtained from ATCC (American Tissue Culture Collection, Manassas, VA, USA). Cells were
propagated in minimal essential medium supplemented with 10% fetal bovine serum, 1% non-
essential amino acids and a 1% penicillin—streptomycin mixture at 37 °C in a humidified atmosphere
containing 5% CO,. All media and culture supplements were purchased from Lonza Group Ltd. (Based,
Switzerland).

Cells were seeded into 96-well microtiter plates (at a cell density of 5x103/well) and incubated with
the tested compounds at 10 uM and 30 uM under cell-culture conditions for 72 h. Subsequently, the
MTT solution (5 mg/mL) was added to each well, which were further incubated for 4 h. The medium
was removed and the precipitated formazan crystals were dissolved in 0.1 mL DMSO duringa 1 h
shaking at 37 °C.2 The absorbance in the wells was measured at 545 nm using a microplate reader.
Untreated cells served as controls during the measurements. Results presented in the paper have
been obtained from two independent experiments with five wells per each condition. Cisplatin (Ebewe
Pharmaceuticals, Unterach, Austria) was used a reference agent. Calculations were performed using
GraphPad Prism 5.01 software (GraphPad Software Inc., San Diego, CA, USA).
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3. Copies of 'H- and *C NMR spectra of (+)-3 - 19

H O
H NHBoc
(£)-3

'H NMR Spectrum of tert-butyl (cis-2-(prop-2-yn-1-ylcarbamoyl)cyclohexyl)carbamate (+)-3 (CDCl3)
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13C NMR Spectrum of tert-butyl (cis-2-(prop-2-yn-1-ylcarbamoyl)cyclohexyl)carbamate (+)-3 (CDCl;)
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'H NMR Spectrum of tert-butyl (trans-2-(prop-2-yn-1-ylcarbamoyl)cyclohexyl)carbamate (+)-4

(cDCly)
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13C NMR Spectrum of tert-butyl (trans-2-(prop-2-yn-1-ylcarbamoyl)cyclohexyl)carbamate (1)-4
(CDCly)
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IH NMR Spectrum of tert-butyl (cis-6-(prop-2-yn-1-ylcarbamoyl)cyclohex-3-en-1-yl)carbamate (+)-9

(CDCl5)
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13C NMR Spectrum of tert-butyl (cis-6-(prop-2-yn-1-ylcarbamoyl)cyclohex-3-en-1-yl)carbamate (t)-9
(CDCls)
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1H NMR Spectrum of tert-butyl (trans-6-(prop-2-yn-1-ylcarbamoyl)cyclohex-3-en-1-yl)carbamate (t)-

10 (CDCls)
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13C NMR Spectrum of tert-butyl (trans-6-(prop-2-yn-1-ylcarbamoyl)cyclohex-3-en-1-yl)carbamate (%)-
10 (CDCls)
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IH NMR Spectrum of (r-11a,c-15a,c-16a)-11a,12,13,14,15,15a,16,16a-
octahydrobenzo[5,6][1,2,3]triazolo[5',1":3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-5a:

o

(DMSO)
N\ | f 11V |
1 2 H e 2 Ao
1N N;Na
(#)-5a :
QUL LN

T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

13C NMR Spectrum of (r-11a,c-15a,c-16a)-11a,12,13,14,15,15a,16,16a-
octahydrobenzo(5,6][1,2,3]triazolo[5',1":3,4][1,4]diazepino[7,1-b]lquinazolin-11(9H)-one (t)-5a:
(DMSO)
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IH NMR Spectrum of (r-11a,c-15a,c-16a)-2-chloro-11a,12,13,14,15,15a,16,16a-
octahydrobenzo[5,6][1,2,3]triazolo[5',1":3,4][1,4]diazepino[7,1-b]lquinazolin-11(9H)-one (t)-5b
(CDCls)
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13C NMR Spectrum of (r-11a,c-15a,c-16a)-2-chloro-11a,12,13,14,15,15a,16,16a-
octahydrobenzol[5,6][1,2,3]triazolo[5',1":3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-5b
(CDCls)
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'H NMR Spectrum of (r-11a,c-15a,c-16a)-2-bromo-11a,12,13,14,15,15a,16,16a-
octahydrobenzo(5,6][1,2,3]triazolo[5',1":3,4][1,4]diazepino[7,1-blquinazolin-11(9H)-one (t)-5¢
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IH NMR Spectrum of (r-11a,c-12,¢-15,¢-15a,c-16a)-2-chloro-11a,12,15,15a,16,16a-hexa-hydro-12,15-
methanobenzol[5,6][1,2,3]triazolo-[5',1":3,4][1,4]-diazepino[7,1-b]quinazolin-11(9H)-one (+)-18b
(CDCls)
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13C NMR Spectrum of (r-11a,c-12,¢-15,¢-15a,c-16a)-2-chloro-11a,12,15,15a,16,16a-hexa-hydro-
12,15-methanobenzo(5,6][1,2,3]triazolo-[5',1":3,4][1,4]-diazepino[7,1-b]quinazolin-11(9H)-one (%)-
18b (CDCl5)
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(+)-18¢
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'H NMR Spectrum of (r-11a,c-12,¢-15,¢-15a,c-16a)-2-bromo-11a,12,15,15a,16,16a-hexahydro-12,15-
methanobenzol5,6][1,2,3]triazolo[5',1':3,4][1,4]-diazepino[7,1-b]quinazolin-11(9H)-one (1)-18c
(CDCls)

Gy, BRtANE
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Br
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13C NMR Spectrum of (r-11a,c-12,¢-15,¢-15a,c-16a)-2-bromo-11a,12,15,15a,16,16a-hexahydro-12,15-
methanobenzo[5,6][1,2,3]triazolo[5',1":3,4][1,4]-diazepino[7,1-b]quinazolin-11(9H)-one (+)-18c
(CcDCly)
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IH NMR Spectrum of 9H-benzo[f]pyrimido[1,2-d][1,2,3]triazolo[1,5-a][1,4]diazepin-11-one 19 (CDCl;)
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13C NMR Spectrum of 9H-benzo[f]pyrimido[1,2-d][1,2,3]triazolo[1,5-a][1,4]diazepin-11-one 19
(CDCls)
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4. HPLC chromatograms of domino products (+)-17a, (+)-17a and (-)-17a

1000000 o [——pm 1957 fra hig_006 - cH1
] 2 H
N
OGP
g 5N A
-’g? 500000 -
g 1 (£)-17a
E
4 A LJ\_.‘A N
& ¥ ¥ .
T T T T T T T T
5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 920
Retention Time [min]
o5 r [=—pm 126 frz4hig 007 -cr1]
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- 1 163,
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5.0 10.0 15.0 20.0 25.0 30.0 35.0 4.0 4920
Retention Time [min]
1300000 |=—— MH138 old sample_008 - CH1|
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H
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E ] 4 r\lsa
= THHH
§ 500000 -{ (+)-17a
0 b‘#_\__r,_ ¥ ]\ i
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Chromatograms of racemic (t)-17a and enantiomeric domino products (+)-17a and (-)-17a
determined by HPLC using Phenomenex-IA column [eluent: a mixture of n-hexane and IPA (60:40),
flow rate: 0.5 mL-min~1, detection by PDA detector, retention times (-)-17a: 9.98 min, (+)-17a: 28.77
min].

543



5. X-ray crystallography data for ()-5a, (*¥)-6a and (¥)-17c

Table 1. Crystal Data.

()-5a (¥)—6a (H)-17¢
empirical formula C7HoNsO C7H;9NsO CsHcBrNsO
fw 309.37 309.37 398.27
temp (K) 120(2) 120(2) 120(2)
AA) 1.54184 A 1.54184 1.54184
cryst syst Monoclinic Monoclinic Monoclinic
space group P2,/c P2,/c C2/c
a(A) 11.5093(2) 10.95560(10) 21.0136(3)
b(A) 13.0753(2) 8.17340(10) 8.39870(10)
c(A) 10.9809(2 16.6676(2) 18.1668(3)
B (deg) 112.310(2) 98.8760(10) 100.948(2)
Vv (A3) 1528.79(5) 1474.62(3 3147.85(8)
V4 4 4 8
Peale Mg/m?) 1.344 1.394 1.681
4(Mo K@) (mm') 0.709 0.735 3.710
No. reflns. 16866 20283 12301
Unique reflns. 3225 3120 3290
GOOF (F?) 1.041 1.059 1.047
Rint 0.0263 0.0184 0.0205
R1? (/2 20) 0.0356 0.0350 0.0216
wR2% (/> 20) 0.0935 0.0900 0.0557

“RI=X||Fo| - |Fe||/Z|F,|. * WR2 = [Z[w(Fo? - F)?]/ Z[w(Fo?)?]]/2
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6. Copies of HRMS-ESI Spectra

H (0]
H\
NHBoc
(¥)-3

tert-Butyl (cis-2-(prop-2-yn-1-ylcarbamoyl)cyclohexyl)carbamate (1)-3:

D:\DATA\...\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122POS-1 #349-377 RT: 1.92-2.06 AV: 29 NL: 2.20E9

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 181.13376

90
80
70
60 : ‘
50 ‘

40

Relative Abundance

30
‘ 281.18626 583.34736
20 303.16822

225.12323 ‘
163.12278 ‘ i 1319.14193
| I 11

440.24846 546.31455 | 599.31938 685.41291 848.47412 965.61163

100 200 300 400 500 600 700 800 900 1000
m/z

0

PM-20210122POS-1 #349-377 RT: 1.92-2.06 AV: 29 NL: 5.00E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
281.18626
C15Ha5 O3 N2 = 281.18597

100 1.04012 ppm

303.16822
C15H24 O3 N2 Na = 303.16791
80 1.01167 ppm

90

70
60
50
40

Relative Abundance

30

<0 319.14193

10

272.12843 | | 283.19239 288.19791 295.22661 300.15979 | | 305.17422 317.16300 | |

270 275 280 285 290 295 300 305 310 315 320
m/z

C15H24N203 +H: C15 H25 N2 O3 pa Chrg 1

100 281.18597

90
80
70
60
50

40

Relative Abundance

30

20 282.18932

283.19268 284.19357 285.19692 286.20028 287.20117

282 283 284 285 286 287
m/z
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H

NN
lil NHBoc
(2)-4

tert-Butyl (trans-2-(prop-2-yn-1-ylcarbamoyl)cyclohexyl)carbamate (t)-4:

D:\DATA\...\20210122\PM-20210122POS-1 01/22/21 17:27:40

PM-20210122P0OS-1 #944-972 RT: 5.12-5.27 AV:29 NL: 1.20E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
100 181.13385

90
80

70

- \ 281.18625

50

40 ‘ 225.12327 |

Relative Abundance

a0 ‘ ‘ 583.34715

20 ‘ 303.16827
561.36493
10~ 163.12295

0 L ‘ mH ‘ 319.14193  440.24888 ’ [5.99'31980 699.42989 815.51352 923.94082

100 200 300 400 500 600 700 800 900 1000
m/z

PM-20210122P0OS-1 #944-972 RT: 5.12-5.27 AV: 29 NL: 7.18E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
281.18625
C15H25 O3 N2 =281.18597
100 1.00107 ppm
90
80
70
60
50
40 ‘ 303.16827
C15H24 O3 N2 Na = 303.16791
30 ‘ 1.16342 ppm

Relative Abundance

20 283.19236

279.15915 | | | 300.15992 | | 309.21720 81914193 59624307 341.20702 354.27515  365.13853

270 280 290 300 310 320 330 340 350 360
m/z

C15H24N203 +H: C15 H25 N2 O3 pa Chrg 1

100 281.18597

90
80
70
60
50

40

Relative Abundance

30

20 282.18932

283.19268 ~ 284.19357 285.19692 286.20028 287.20117

282 283 284 285 286 287
m/z
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H
NN
NHBoc
(¥)-9

tert-Butyl (cis-6-(prop-2-yn-1-ylcarbamoyl)cyclohex-3-en-1-yl)carbamate (t)-9:

D:\DATA\...\20210122\PM-20210122POS-1

01/22/21 17:27:40

PM-20210122POS-1 #1967-2022 RT: 10.76-11.04 AV: 56 NL: 6.92E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]

Relative Abundance

100 181.13385

90
80
70
60 ‘
50
.

30

136.05042 ‘
0 |

225.12331

281.18627

303.16831

583.34738

L ‘ 3‘19'14201 44024875 561.36431 | 599.31996 699.42996

824.51335  923.94062

100 200

300

400

500 600 700
m/z

PM-20210122POS-1 #1967-2022 RT: 10.76-11.04 AV: 56 NL: 4.79E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]

Relative Abundance

C15H22N203 +H: C15 H23 N2 O3 pa Chrg 1

Relative Abundance

100
90
80
70
60
50
40
30

20
276.02657

10— CgH15 O3 Cl2Naz

0 -0.26696 ppm

281.18627
C15H25 O3 N2
1.06337 ppm

279.17083

C15H2s O3 N2

1.81594 ppm

282.18964
C14H29 O Nas
-3.39265 ppm

284.29418 287.19395

800 900

290.21167
C15H31 ON2Cl
-0.93424 ppm

1000

292.17030

276

100 279.17032

90
80
70
60
50
40
30
20
10

fy
279

278

280.17367

280

280

282 284 286 288
m/z

281.17703 282.17792 283.18127

281

282 283
m/z
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(

O

H

NN
H NHBoc
£)-10

D:\DATAL...\20210122\PM-20210122P0OS-1

01/22/21 17:27:40

tert-Butyl (trans-6-(prop-2-yn-1-ylcarbamoyl)cyclohex-3-en-1-yl)carbamate (1)-10:

PM-20210122P0OS-1 #1387-1436 RT: 7.54-7.79 AV: 50 NL: 3.79E8

T: FTMS + p ESI Full ms [100.0000-1000.0000]
100 | 145:13344

90

80—

Relative Abundance
4
o

30— 179.11825

20 223.10770 301.15279

10

317.12634

423.29672
T

579.31574
730.32317
T T

878.19595 943.15046
T T T

T
400

557.33312 | 595.28881
i T T

T
500 600 700

m/z

800

900

T
1000

PM-20210122P0OS-1 #1387-1436 RT: 7.54-7.79 AV: 50 NL: 5.49E7

T: FTMS + p ESI Full ms [100.0000-1000.0000]

279.17086
100
90 1.94465 ppm
80
70
60 |
50
40—

Relative Abundance

30

20

| 271.24955
10 277.17992

272.25281
1
T

0

C1sHpz3 O3 Np=279.17032

289.26027

301.15279
Ci5Hg2 O3 N2 Na =301.15226
1.74157 ppm

290.26353

291.26669

208.14409 | | 804.29990
:

317.12634

310.16635 313.19111
T T T T

270 275 280

285

290

T T T ToF T
295 300 305
m/z

310

315

C15H22N203 +H: C15 H23 N2 O3 pa Chrg 1

100 279.17032

90 |
80

707
60—

50 |

Relative Abundance

280.17367

281.17703

282.17792 283.18127
i T T T T

284.18463
T

285.18552

279 280

281

282
m/z

283
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(£)-5a

(r-11a,c-15a,c-16a)-11a,12,13,14,15,15a,16,16a-
Octahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-5a:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122POS-1 #1169-1201 RT: 6.33-6.50 AV: 33 NL: 5.18E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 310.16645

90
80
70
60
50

40

Relative Abundance

o 326.37795

20
185.08256

157.07620 253.10087 393.29775
0 ‘\ | Y 487.36042  619.32494 680.47476 763 60538 51535806  950.46593

100 200 300 400 500 600 700 800 900 1000
m/z

10

PM-20210122POS-1 #1169-1201 RT: 6.33-6.50 AV: 33 NL: 5.18E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
310.16645

C17H20 O N5 =310.16624

100 0.69083 ppm
90
80
70
60
50

40

Relative Abundance

30

20
303.16842 319.14141
332.14801 348.12205
10 C1s Ha1 02 Ns = 303.16898 Crobits Mo = 31914192 G 16 Hap 04 Ny 33214781 CsHig Og No=348.12220
-1.83678 ppm | -0.02065 ppm 0.32258 ppm -0.43764 ppm

295 300 305 310 315 320 325 330 335 340 345 350
m/z

C17H19N50 +H: C17 H20 N5 O1 pa Chrg 1

100 310.16624

90
80
70
60
50

40

Relative Abundance

30
20 311.16959
10

312.17295 313.17630 314.17719 315.18055 316.18390

310 311 312 313 314 315 316
m/z
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cl
(£)-5b

(r-11a,c-15a,c-16a)-2-Chloro-11a,12,13,14,15,15a,16,16a-
octahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-5b:

DADATAL...\20210122\PM-20210122P0S-1 01/22/21 17:27:40

PM-20210122POS-1 #6719-6769 RT: 37.85-38.12 AV: 51 NL: 1.26E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 344.12796

90 |

80—

70—

60

50—

40

Relative Abundance

30

20 221.07442

0 25310109

- 14513354 303.16861
oh e i S 393.29786  482.40515 624.30686 687.24831 762.43553 888.26545  991.30241
L e e e = y | T T 7 T T :

100 200 300 400 500 600 700 800 900 1000
m/z

PM-20210122P0OS-1 #6719-6769 RT: 37.85-38.12 AV: 51 NL: 1.26E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
344.12796
CaHigCa N =344.12812
-0.45620 ppm
|

100

@
o

@ N @
o o o
Lol i

346.12486
Ci3HaopOg N3 =346.12449
1.06127 ppm

N
=]

345.13149
C1s H1a N1o =345.13192
-1.22371 ppm 347.12835
| CaH21 019 Ns =347.12829
‘ 0.15918 ppm

Relative Abundance
w
o

N W
o

10

T T e T T T T T
3455 346.0 348.5 347.0 347.5
m/z

07—
343.5

T T T T T
344.0 344.5 345.0 348.0
C17H18CIN50 +H: C17 H19 CI1 N5 O1 pa Chrg 1

344.12726

100

90

= 346.12431

Relative Abundance
w
(=]
Ti

20— 345.13062

104 347.12767
2 | | 348.13102  349.13438  350.13527  351.13862
(LR | " LN RN R BURLE R BV LRV crfiests GO0 SR o0 | DR PREERCTREC PRI R e R e [ ] T e
344 345 346 347 348 349 350 351 352
m/z
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Br
(*)-5¢

(r-11a,c-15a,c-16a)-2-Bromo-11a,12,13,14,15,15a,16,16a-
octahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (+)-5c:

DADATAL..120210122\PM-20210122P0S-1 01/22/21 17:27:40

PM-20210122P0OS-1 #2180-2211 RT: 11.91-12.07 AV: 32 NL: 8.46E7
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 388.07745

90—

80=

70

Relative Abundance
o
o

= 303.16853
20 181.13399

26148043 419.14952

10— 113.07150 S—
1
o_l' il -L,L | bt B g e ) LTSI 58334681 70.25383  777.14507 835.14967 998.43070
T T T T 0t et g 1 & 5 T 1

T
100 200 300 400 500 600 700 800 800 1000
m/z

PM-20210122P0OS-1 #2180-2211 RT: 11.91-12.07 AV: 32 NL: 8.48E7
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
388.07745
C17 H19 O N5 Br = 388.07675 390.07536
C13 Hz1 O4 N5 Br=390.07714
1.80921 ppm
100= -4.56977 ppm

90 _

80— | ‘
70{ ‘

60

50 _
40—

305 389.08116
2 GCi4Ho2 O4 N4 Br=389.08189

20 -1.89602 ppm 391.07886
|

Relative Abundance

392.08204
10- | C14 Hz3 Os N3 Br = 392.08156
= | 388.34238 389.34580 | 390.30043 | 1.22136 ppm

0 T 0 & J & & & EF T E o I R T o &d T [LFat L I
387.5 388.0 388.5 389.0 389.5 390.0 390.5 391.0 391.5 392.0 3925 393.0
miz

C17H18BrN5Q +H: C17 H19 Br1 N5 O1 pa Chrg 1

100 dek07073 390.07470

@ N ® @
o o o o

Relative Abundance
P oy
(= o

[
=1

389.08010 391.07806

n
(=3

(=

396.09237
phec b e

[
388 389 390 391 392 393 394 395 396
m/z

392.08141 393.08477  394.08566  395.08901
. <14

P A e e e AT RERaRR

7
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T

(+)-6a

(r-11a,t-15a,t-16a)-11a,12,13,14,15,15a,16,16a-
Octahydrobenzo(5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-6a:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122P0OS-1 #2421-2470 RT: 13.25-13.50 AV: 50 NL: 4.13E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 145.13339

90
80
70
60
50

40

Relative Abundance

30

20
289.26025
10 167.11571

ot [ | 27124945( |340.17677 428.25192 517.33756 641.30689 708.42970 833.51356 950.46401

100 200 300 400 500 600 700 800 900 1000
m/z
PM-20210122POS-1 #2421-2470 RT: 13.25-13.50 AV: 50 NL: 4.68E7
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
310.16679
C17H20 O Ns=310.16624

100 1.7937‘1 ppm
90
80
70
60
50

40
311.16989
&0 C1aH23 04Ny =311.17138
20 -4.80155 ppm
g09.15447 313.17550
10 C13H3z0 O N2 Br = 309.15360 C15 Has Os N = 313.17580
1:84238 ppm 310.34421 811.29501 31217321 -0.96405 ppm 314.26931  315.18592

309 310 311 312 313 314 315
m/z

Relative Abundance

0

C17H19N50 +H: C17 H20 N5 O1 pa Chrg 1

100 310.16624

90
80
70
60
50

40

Relative Abundance

30
20 311.16959

312.17295 313.17630 314.17719 315.18055 316.18390

310 311 312 313 314 315 316
m/z
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cl
(£)-6b

(r-11a,t-15a,t-16a)-2-Chloro-11a,12,13,14,15,15a,16,16a-
octahydrobenzo[5,6][1,2,3]triazolo[5',1"':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-6b:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122P0OS-1 #2595-2644 RT: 14.17-14.43 AV: 50 NL: 7.36E8

T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 145.13332

90
80
70
60
50

40 289.25974
30

Relative Abundance

20
271.24930
167.11558 344.12737
0 L{ — N 419.14858 517.33727 585.32445 666.28002  777.21391 861.41679 964.96258
100 200 300 400 500 600 700 800 900 1000
m/z
PM-20210122POS-1 #2595-2644 RT: 14.17-14.43 AV: 50 NL: 3.20E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
344.12737
C17H19 O N5 Cl = 344.12726
0.31371 ppm

10

100
90
80
70
60

50 346.12410
40 C13H25 O N5 Br=346.12370
345.13069 1.15504 ppm
&0 C16 H2s O2 N Br = 345.12979
20 2.59412 ppm 347.12769
C17 Hao O2 N4 Cl = 347.12693

10 2.18353 ppm

0

3435 344.0 3445 345.0 3455 346.0 346.5 347.0 3475

m/z

Relative Abundance

C17H18CIN50 +H: C17 H19 Cl1 N5 O1 pa Chrg 1

100 344.12726

90
80
70
60
50

40
346.12431

Relative Abundance

30

20 345.13062

10 347.12767

348.13102 349.13438 350.13527 351.13862 352.14198

344 345 346 347 348 349 350 351 352
m/z
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T

Br
(¥)-6¢

(r-11a,t-15a,t-16a)-2-Bromo-11a,12,13,14,15,15a,16,16a-
octahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-6¢:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40

PM-20210122POS-1 #2851-2888 RT: 15.58-15.77 AV: 38 NL: 9.20E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 145.13345

90

N @
s 3

3
3

289.26013

Relative Abundance
]
s 8

@
)

N
3

386.06179

o

167.11573
| 262.99280 | 311.24192 ““5-‘08732 534.20028  615.05299 661.09531 77512622 825.07666 920.08325 961.84922

0
100 200 300 400 500 600 700 800 900 1000

m/z

PM-20210122POS-1 #2851-2888 RT: 15.58-15.77 AV: 38 NL: 1.01E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
386.06179
C17H17 0 N5 Br = 386.06110
1.79498 ppm

90 390.07519

@ N
3 3

a
3

392.08145
| C14Has Os N3 Br = 392.08156
-0.28474 ppm 396.90034
[ | C17H3 03 N2 Br Cl = 396.90101
-1.68492 ppm

Relative Abundance
@
3

Now
S 38

384.04538
C17 H1s5 O N Br = 384.04545 |

380.29666 -0.17292 ppm ‘
379 380 381 382 383 384 385 38 387 388 389 390 391 392 393 394 395 396 397 398

=

o

PM-20210122POS-1 #2851-2888 RT: 15.58-15.77 AV: 38 NL: 9.25E7
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
388.05975
C12 H2g O N3 Bro = 388.05936 388.07697
0.99737 ppm C17H19 O N5 Br = 388.07675
0.56556 ppm

Relative Abundance
P R e - ]
> 88 &8 8 838 3

388.09475

388.04 388.05 388.06 388.07 388.08 388.09 388.10 388.11
m/z

o
|

C17H18BrN50 +H: C17 H19 Br1 N5 O1 pa Chrg 1

100 28807675 390.07470

90-
80~
70
60
50~
40

Relative Abundance

30
20 389.08010 391.07806

392.08141 393.08477 394.08566 395.08901 396.09237

388.0 388.5 389.0 389.5 390.0 390.5 391.0 391.5 392.0 392.5 393.0 393.5 394.0 394.5 395.0 395.5 396.0
m/z
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(*)-11a

(r-11a,c-15a,c-16a)-11a,12,15,15a,16,16a-
Hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-11a:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122POS-1 #3078-3104 RT: 16.84-16.98 AV: 27 NL: 2.48E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 308.15069

90
80
70
60
50

40

Relative Abundance

30

20
145.13343

‘280'14470 330.13234 419.14880 508.30498  615.29358 698.42771 811.31413 944.41826

100 200 300 400 500 600 700 800 900 1000
m/z
PM-20210122P0OS-1 #3078-3104 RT: 16.84-16.98 AV: 27 NL: 2.48E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
308.15069
C17H18ONs
0.32916 ppm

100
90
80
70
60
50
40

Relative Abundance

309.15412
C13H30 ON2Br
1.67574 ppm
305.30320 314.19510
10~ C16Hag O2 N3 C14H26 04 Nyg
_-1.57691ppm  307.18836 311.16947 312.32479 313.19040 0.76449ppm

305 306 307 308 309 310 311 312 313 314 315
m/z

30

0

C17H17N50 +H: C17 H18 N5 O1 pa Chrg 1

100 308.15059

90
80
70
60
50

40

Relative Abundance

30
20 309.15394

310.15730 311.16065 312.16154 313.16490 314.16825

308 309 310 311 312 313 314
m/z
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cl
(#)-11b

(r-11a,c-15a,c-16a)-2-Chloro-11a,12,15,15a,16,16a-
hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-11b:

DADATAL..120210122\PM-20210122P0S-1 01/22/21 17:27:40

PM-20210122P0OS-1 #3245-3271 RT: 17.79-17.93 AV: 27 NL: 3.29E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 342.11145

90—

80=

70

Relative Abundance
o
o

314.10548
10; 219.04288

ol 281.18591 | ||| 372.12162 527.13473 683.21491  788.44916 868.36373 952.46495
T e N r '+ I 2 1 ¢ P rrrrrcrre T g 1Tty
100 200 300 400 500 600 700 800 900 1000
m/z

PM-20210122POS-1 #3245-3271 RT: 17.79-17.93 AV: 27 NL: 3.29E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
34211145

C17H17 O N5 Cl = 342.11161
-0.47853 ppm

100~
90

80—
70—

60

50
= 344.10842
40= C13 Hzs O N5 Br = 344.10805
e 342.98874 1.08156 ppm
= CgHig O NaBrz = 342.98894 |
20 -0.59114 ppm 34511176
= | C17H18 02 N4 Cl =345.11128
10_ 342.31588 1.39337 ppm
I 34261193 343.29534 343.90152 | 344.29909 ]
T T Fa Lo T & EF | T T T T
342.0 3425 343.0 3435 344.0 3445 345.0 3455
miz

Relative Abundance

0 T T T T
3415 346.0 346.5
C17H16CIN50 +H: C17 H17 Cl1 N5 O1 pa Chrg 1

342.11161

o
@ N ® © Q2
o o o o O

S
o

344.10866

Relative Abundance
oy
o

[
=1

343.11497

n
(=3

(=

345.11202

346.11537
e e

342 343 344 345 346 347 348 349 350
miz

347.11873 348.11962
b - I f )

349.12297 350.12633
- e

7
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N
H A H
Br
(#)-11c

(r-11a,c-15a,c-16a)-2-Bromo-11a,12,15,15a,16,16a-

hexahydrobenzo[5,6][1,2,3]triazolo[5',1"':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-11c:

DADATAL..120210122\PM-20210122P0S-1 01/22/21 17:27:40
PM-20210122P0OS-1 #3434-3460 RT: 18.88-19.02 AV: 27 NL: 9.63E7
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]

100 386.06188

90—

80=

70

Relative Abundance

20 14513359 349.15260
262.99313

221.07445
R

10=

—h | 419.14915
0 dall "

590.15108 664.21237
T - & & L T

WL

773.11321 832.40181
N e A P PR o

978.20907
T T T

- —
100 200 300 400 500 600 700 800

m/z

[
900

1000

PNI20210122P05 1 #3434-3460 RT: 18.88-19.02 AV: 27 NL: 9.63E7
T: FTMS + p ESI Full lock ms [100,0060-1000.0000]
386.06188
C17H+17 O N5 Br=386.06110
2.01532 ppm
1002 388.05954

90 _

80—
70—

60

50 _
40—

30—

Relative Abundance

20~
10-

0

390.06601
C14 Hz1 O5 N3 Br=390.06591
0.25466 ppm

384.04618 |
C17 His O Nj Br = 384.04545 | |

‘ | 393.29763

382

1.89437 ppm
T T T i ; T T T T T
386 388 390 392
m/z

384

C17H18BrN5Q +H: C17 H17 Br1 N5 O1 pa Chrg 1

100

Relative Abundance
- N ¥ A O O N ® ©
o & & b & & o & &
b b ceebny verbee el i

7

386.06110

388.05905

387.06445 389.06241

390.08576

391.08812

391

392.07001
T
392

389 390

m/z

S57

|
394

393.07336
e

393

I
396

394.07672
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T
Iz
T

(¥)-12a

(r-11a,t-15a,t-16a)-11a,12,15,15a,16,16a-
Hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-12a:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122POS-1 #3773-3809 RT: 20.87-21.06 AV: 37 NL: 3.00E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 308.15078

90
80
70
60
50

40

Relative Abundance

30

20
280.14476
185.08254
0 \ 359.31567 419.14895 543.42707 61529345 68543498  811.31365 970.59674
100 200 300 400 500 600 700 800 900 1000
m/z
PM-20210122POS-1 #3773-3809 RT: 20.87-21.06 AV: 37 NL: 3.00E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
308.15078

C17 H1s O N5 =308.15059

0.63251 ppm

100
90
80
70
60
50
40

Relative Abundance

30 309.15428
C13 Hao O N2 Br = 309.15360
20 2.18089 ppm
307.13834 \ 311.16013
10 C13H2g O N2 Br=2307.13795 | C15H23 O5N2=311.16015
0 1.25273 ppm /30832549  309.33410 -0.06517ppm  312.32527

306 307 308 309 310 311 312
m/z

C17H17N50 +H: C17 H18 N5 O1 pa Chrg 1

100 308.15059

90
80
70
60
50

40

Relative Abundance

30
20 309.15394

310.15730 311.16065 312.16154 313.16490 314.16825

308 309 310 311 312 313 314
m/z
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cl
(£)-12b

(r-11a,t-15a,t-16a)-2-Chloro-11a,12,15,15a,16,16a-
hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-12b:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122POS-1 #4371-4424 RT: 24.37-24.65 AV: 54 NL: 6.48E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 145.13336

90
80
70
60
50 289.25998
40

Relative Abundance

30
253.10038

20

10 167.11565 342.11193
. _,,*l |208.44172 | || 419.14872 517.33743  663.45321 807.57950 ~967.59640

100 200 300 400 500 600 700 800 900 1000
m/z
PM-20210122POS-1 #4371-4424 RT: 24.37-24.65 AV: 54 NL: 3.13E7
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
342.11193

C17H17 ONs Cl =342.11161
100 0.92985 ppm

90
80

70
343.11529
&0 | C13H29 O N2 Br Cl = 343.11463
50 1.91815 ppm
341.16661 344.10855
40 C13 Hap Op N Br = 341.16724 C13Has O N5 Br = 344.10805
-1.84852 ppm 1.4623‘1 ppm

Relative Abundance

0 340.09587
20~ C17H1s5 O N5 Cl = 340.09596 345.11223
-0.26470 ppm C17H1g02N4Cl=345.11128
‘ 2.74448 ppm
339.34460 340.35855 | 342.30886

340 341 342 343 344 345 346
m/z

C17H16CIN50O +H: C17 H17 Cl1 N5 O1 pa Chrg 1

100 342.11161

90
80
70
60
50

40
344.10866

Relative Abundance

30

20 343.11497

10 345.11202

" | | 346.11537 347.11873 348.11962 349.12297  350.12633

342 343 344 345 346 347 348 349 350
m/z
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(¥)-12c

(r-11a,t-15a,t-16a)-2-Bromo-11a,12,15,15a,16,16a-
hexahydrobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one ()-12c:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122POS-1 #4696-4760 RT: 26.28-26.61 AV: 65 NL: 8.27E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]

100 145.13347

90
80
70
60
50

289.26022
40

Relative Abundance

30

20
262.99283 386.06190
l 167.11580

10
o 311.24208 | 42708762  530.18688 601.00110 773.11404 832.19102 969.72560

100 200 300 400 500 600 700 800 900 1000
m/z

PM-20210122POS-1 #4696-4760 RT: 26.28-26.61 AV: 65 NL: 8.88E7
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
386.06190

C17H17 O N5 Br=2386.06110

100 2.08545 ppm

90
80
70
60
50

40

Relative Abundance

30 382.03024
C17 H13 O N5 Br = 382.02980

20 1.16642 ppm
|

394.35257 404.05396 408.36808

380 385 390 395 400 405
m/z

C17H16BrN50 +H: C17 H17 Br1 N5 O1 pa Chrg 1

100 38606110 388.05905

90
80
70
60
50

40

Relative Abundance

30
20 387.06445 389.06241

390.06576  391.06912  392.07001  393.07336  394.07672

386 387 388 389 390 391 392 393 394
m/z
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(¥)-17a

(r-11a,t-12,t-15,c-15a,c-16a)-11a,12,15,15a,16,16a-hexahydro-12,15-
Methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-17a:

D:\DATA\...\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122POS-1 #5056-5103 RT: 28.35-28.60 AV: 48 NL: 6.53E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 320.15132

90
80
70
60
50

40

Relative Abundance

30
20

10 185.08288 342.13284

145.13362 292.14504 439.18829 50701122 639.?9476

758.33218 826.35499 980.42069
100 200 300 400 500 600 700 800 900 1000
m/z
PM-20210122POS-1 #5056-5103 RT: 28.35-28.60 AV: 48 NL: 6.53E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
320.15132
C1s H1g O N5 = 320.15059
2.29091 ppm

100
90
80
70
60
50
40

Relative Abundance

30

20
318.13577

10 C1gH1s O N5 =2318.13494

2.60975ppm | 32215800  326.37788 332.33105

316 318 320 322 324 326 328 330 332 334
m/z

C18H17N50 +H: C18 H18 N5 O1 pa Chrg 1

100 320.15059

90
80
70
60
50

40

Relative Abundance

30

20 321.15394

322.15730 323.16065 324.16401 325.16490 326.16825

320 321 322 323 324 325 326
m/z
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cl
(*)-17b

(r-11a,t-12,t-15,c-15a,c-16a)-2-Chloro-11a,12,15,15a,16,16a-hexahydro-12,15-
methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9 H)-one (1)-17b:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122POS-1 #5783-5825 RT: 32.49-32.72 AV: 43 NL: 1.77E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 354.11197

90
80
70
60
50

40

Relative Abundance

30

20 219.04315

o 312.32643 | 395 59769
| |, ||413:26611 50740880  663.45292 72441959 783 57388 gg4.57853 979.59597

o L L \“ L |
100 200 300 400 500 600 700 800 900 1000
m/z

PM-20210122POS-1 #5783-5825 RT: 32.49-32.72 AV: 43 NL: 1.77E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
354.11197

C1gH17 O N5 Cl =354.11161
100 0.99200 ppm

90

80 |

70

60
50 356.10892

40 C16 Has O2 N2 Br = 356.10939
-1.33855 ppm
|

Relative Abundance

30

20 352.00640 354.31520 45858475
10 C18H1s O N5 Cl = 352.09596

1.23297 ppm 359.31535 360 31837

0
351 352 353 354 355 356 357 358 359 360 361 362
m/z

C18H16CIN50 +H: C18 H17 CI1 N5 O1 pa Chrg 1

100 354.11161

90
80
70
60
50

40

Relative Abundance

356.10866
30

20 355.11497

10 357.11202
358.11537 359.11873 360.12208 361.12297 362.12633

354 355 356 357 358 359 360 361 362
m/z
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(r-11a,t-12,t-15,c-15a,c-16a)-2-Bromo-11a,12,15,15a,16,16a-hexahydro-12,15-
methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]quinazolin-11(9H)-one (t)-17c:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122POS-1 #5405-5436 RT: 30.34-30.51 AV: 32 NL: 6.66E7

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 398.06063

2

80

70

60

50 179.08152

40

Relative Abundance

30

20
213.14574
10 262.99229

el b L 820.15028 | 419.14767 52643004 610.18348  712.24986 797.11134 876.80040 968.00502

100 200 300 400 500 600 700 800 900 1000
m/z

PM-20210122POS-1 #5405-5436 RT: 30.34-30.51 AV: 32 NL: 6.66E7
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
398.06063
C1gH17 O N5 Br=398.06110

- -1.17963 ppm 400.05842
90
80
70
60
50

40

Relative Abundance

30 402.06488
C1s5Ha21 Os N3 Br = 402.06591
20 399.06418 -2.56289 ppm

10
393.29719 394.35005 403.06622 405.28798

393 394 395 396 397 398 399 400 401 402 403 404 405 406
m/z

C18H16BrN50 +H: C18 H17 Br1 N5 O1 pa Chrg 1

100 398.06110 400.05905

90
80
70
60
50

40

Relative Abundance

30

20 399.06445 401.06241

402.06576  403.06912  404.07247  405.07336  406.07672

398 399 400 401 402 403 404 405 406
m/z
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(+)-18a

(r-11a,c-12,c-15,c-15a,c-16a)-11a,12,15,15a,16,16a-Hexahydro-12,15
methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]diazepino[7,1-b]-quinazolin-11(9H)-one (t)-18a:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40

PM-20210122POS-1 #5605-5633 RT: 31.51-31.66 AV:29 NL: 2.85E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 318.13569

320.15121
90

80
70
60
50

40

Relative Abundance

30

20 321.15448
311.24222
10 336.14572
304.29992 308.23361 31224569 31611937 | | | | 322.15788 326.15008 38233187 |
305 310 315 320 325 330 335
m/z
PM-20210122POS-1 #5605-5633 RT: 31.51-31.66 AV:29 NL: 2.85E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
318.13569
C1sH1Z§)8l;§1=318.13494 35035751
100 : pRm C1gH1s O N5 = 320.15059
1.95182 ppm

90
80
70
60
50

40

321.15448
C14 H3zo O N2 Br=321.15360

20 2.71794 ppm

Relative Abundance

30

10
318.32063 320.33848 32215788 325.22736

317 318 319 320 321 322 323 324 325 326
m/z

C18H17N50 +H: C18 H18 N5 O1 pa Chrg 1

100 320.15059

90
80
70
60
50

40

Relative Abundance

30

20 321.15394

322.15730 323.16065 324.16401 325.16490 326.16825

320 321 322 323 324 325 326
m/z
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(#)-18b

(r-11a,c-12,c-15,c-15a,c-16a)-2-Chloro-11a,12,15,15a,16,16a-hexa-hydro-12,15-
methanobenzo[5,6][1,2,3]triazolo-[5',1":3,4][1,4]-diazepino[7,1-b]quinazolin-11(9H)-one (+)-18b :

S65



Br
(¥)-18c

D:\DATA\...\20210122\PM-20210122P0OS-1 01/22/21 17:27:40
PM-20210122POS-1 #5953-5998 RT: 33.47-33.73 AV: 46 NL: 7.88E7

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 398.06051

90
80
70
60
50

40

Relative Abundance

30

20 145.13326
262.99227

10 354.11109

(r-11a,c-12,¢-15,c-15a,c-16a)-2-Bromo-11a,12,15,15a,16,16a-hexahydro-12,15-
methanobenzo[5,6][1,2,3]triazolo[5',1':3,4][1,4]-diazepino[7,1-b]quinazolin-11(9H)-one (+)-18c:

‘179.08154
Ll ‘ J04.29985 428.07038 597.00828 o1 02097 769.10527 846.39774

994.05780

0 ! I
100 200 300 400 500 600 700
m/z

PM-20210122POS-1 #5953-5998 RT: 33.47-33.73 AV: 46 NL: 7.88E7
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
398.06051
C1g H17 O N5 Br = 398.06110
-1.47511 ppm

100 PP 400.05839

90 ‘

80

70

60

50

40

Relative Abundance

30 401.06164
C18 H1s 02 N4 Br = 401.06076
o0 399.06410 2.18659 ppm

10 397.80509
397.04838 398.31853 399.30721 400.36090 401.34156

800 900

403.06636

1000

404.04211

397 398 399 400 401 402
m/z

C18H16BrN50 +H: C18 H17 Br1 N5 O1 pa Chrg 1

100 398.06110 400.05905

90
80
70
60
50

40

Relative Abundance

30

20 399.06445 401.06241

398 399 400 401 402 403 404
m/z
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403

402.06576  403.06912  404.07247  405.07336

405

404

406.07672
406



N

19

9H-Benzo|[f]pyrimido[1,2-d][1,2,3]triazolo[1,5-a][1,4]diazepin-11-one 19:

D:\DATA\..\20210122\PM-20210122POS-1 01/22/21 17:27:40
PM-20210122POS-1 #6129-6161 RT: 34.51-34.68 AV: 33 NL: 2.93E8

T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
100 252.08838

429.15988

Relative Abundance
(4]
o

10 286.13009
224.08193 363.11257 451.14081

| w: 542.02382 667.25225 813.24610 879.29300 960.35644

100 200 300 400 500 600 700 800 900 1000

m/z
PM-20210122POS-1 #6129-6161 RT: 34.51-34.68 AV: 33 NL: 2.93E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
252.08838

C13 H1o O N5 =252.08799

1.55158 ppm

Relative Abundance
()
o

30 254.09466
C16 H14 O3 = 254.09375
3.61368 ppm 259.11934
10 C13H1s 02 N4 = 259.11895
251.73395 1.50356 ppm

249 250 251 252 253 254 255 256 257 258 259 260 261 262
m/z

C13HIN50 +H: C13 H10 N5 O1 pa Chrg 1

100 252.08799

90
80
70
60
50

40

Relative Abundance

30

20
253.09134
10
| 254.09470 ~ 255.09805 256.09894 257.10230 258.10565
252 253 254 255 256 257 258
m/z

0
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